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(54) CLOCKED COMPARATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a clocked comparator which 
is capable of a high-speed operation and prevents a consumption 
current from depending on a power-supply voltage by adjusting the 
supply current of a variable current source. 

SOLUTION: A consumption current is decided by a supply current 
iO of a variable current source 31 when a switch control signal 
&phiv;1 is on a high level, that current becomes maximum when a 
switch control signal &phiv;2 is on a high level is at the time when 
Vin=Vref, and the current is the same as a consumption current 
when the signal &phiv;1 is on the high level. This is decided by the 
variable current source 31 and is not changed by the fluctuation of 
a power supply voltage. Further, it is possible to optimize power 
consumption when the current is set to a minimum value needed to 
achieve a requested operation speed by adjusting the supply 
current iO of the variable current source 31. Further, an operation 
becomes fast because both a P type MOSFET 15 and an N type 
MOSFET 17 contribute to Vout fluctuations. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The Miller circuit which consisted of one pair of transistors, and the current source connected to one 
side of one pair of said transistors, The transistor of a mold different from said one pair of transistors connected 
to another side of one pair of said transistors, The capacitative element which connected to the end the 2nd 
switch connected to the 1st switch connected to the input terminal of input voltage, and the supply terminal of 
reference voltage, In the clocked comparator which has the 3rd switch connected between the other end of said 
capacitative element, and the output section of the mirror current of said Miller circuit The clocked comparator 
characterized by having the capacitative element prepared between the 4th switch formed between said one pair 
of transistors, and the transistor connected to said another type of transistor among said one pair of transistors 
and said 1st switch. 

[Claim 2] It is the clocked comparator characterized by said current source being a source of a good 
transformation style which can adjust supply current in a clocked comparator according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a high-speed A/D converter etc., and relates to amelioration 

of a suitable clocked comparator (it is also called a chopper mold comparator). 

[0002] 

[Description of the Prior Art] Drawing 2 is the circuitry Fig. of an example of the conventional clocked 
comparator. This circuit is two switch control signals phi 1 with which it was made for a high-level period not 
to lap mutually as shown in drawing 3 , and phi 2. While switches 20, 21, and 22 are supplied, comparator 
actuation is performed by inputting input voltage Vin into an input terminal. 

[0003] First, phi 1 Since a switch 20 serves as OFF (open condition) while switches 21 and 22 are turned on 
(closed state) when high-level, the equal circuit comes to be shown in drawing 4 (a), this time — output voltage 
Vout potential Vinl' which the current of P-channel MOS FET10 and the current of N-channel MOS FET1 1 
hang and suit — becoming — reference voltage ~ Vref, then a capacitor CI — Q=C1 - (Vref- Vinl') — a charge is 
accumulated. 

[0004] Next, phi 2 Since a switch 20 serves as ON while switches 21 and 22 are turned off when high-level, the 
equal circuit comes to be shown in drawing 4 (b). At this time, charge Q=C1 - (Vref- Vinl') is a capacitor CI. It 
is saved and is Vin=Vref. If it becomes, since it will be Vin2'=Vinl\ it is Vout. Although it remains as it is 
Vin>Vref Since Charge Q is fixed if it becomes, Vin2' also goes up, and as a result, it is Vout. It descends, is set 
to a low level and is Vin<Vref. If it becomes, it will be Vout conversely. Actuation which becomes high-level is 
performed. 

[0005] Moreover, it is the circuitry Fig. of the conventional clocked comparator which is shown in drawing 5 . 
First, phi 1 Since a switch 23 serves as OFF (open condition) while switches 24 and 25 are turned on (closed 
state) when high-level, the equal circuit comes to be shown in drawing 6 (a), this time — output voltage Vout 
potential Vinl' which the current of P-channel MOS FET12 and the current of N-channel MOS FET14 hang 
and suit - becoming - reference voltage - Vref, then a capacitor C2 - Q=C2 - (Vref- Vinl') - a charge is 
accumulated. 

[0006] Next, phi 2 Since a switch 23 serves as ON while switches 24 and 25 are turned off when high-level, the 
equal circuit comes to be shown in drawing 6 (b). At this time, charge Q=C1 - (Vref- Vinl') is a capacitor CI. It 
is saved and is Vin=Vref. If it becomes, since it will be Vin2'=Vinl\ it is Vout. Although it remains as it is 
Vin>Vref Since Charge Q is fixed if it becomes, Vin2' also goes up, and as a result, it is Vout. It descends, is set 
to a low level and is Vin<Vref. If it becomes, it will be Vout conversely. Actuation which becomes high-level is 
performed. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, if it was in the conventional clocked comparator as 
shown in drawing 2 , there was a problem that the consumed electric current will be large and the consumed 
electric current and a working speed will moreover change depending on supply voltage. 
[0008] Moreover, if it is in the conventional clocked comparator as shown in drawing 5 , although there is such 
no problem, only N-channel MOS FET14 is output voltage Vout. Since it participated in fluctuation, there was 
a problem that a working speed became slow. This invention was made in order to solve such a conventional 
technical problem, high-speed operation is possible for it, and it makes it a technical problem to offer the 
clocked comparator it was made not to make it depend for the consumed electric current on supply voltage. 
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[0009] Moreover, this invention also makes it a technical problem to offer the clocked comparator which can 

adjust the consumed electric current. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
concerning claim 1 The Miller circuit which consisted of one pair of transistors, and the current source 
connected to one side of one pair of said transistors, The transistor of a mold different from said one pair of 
transistors connected to another side of one pair of said transistors, The capacitative element which connected to 
the end the 2nd switch connected to the 1st switch connected to the input terminal of input voltage, and the 
supply terminal of reference voltage, In the clocked comparator which has the 3rd switch connected between 
the other end of said capacitative element, and the output section of the mirror current of said Miller circuit The 
clocked comparator characterized by having the capacitative element prepared between the 4th switch formed 
between said one pair of transistors, and the transistor connected to said another type of transistor among said 
one pair of transistors and said 1st switch is offered. 

[001 1] The pattern with the 2nd same switch, 3rd switch, and 4th switch performs a switching action, further, 
when these switches are closed states, as for a closed state, the 1st switch does not become, but conversely, 
when the 1st switch is a closed state, these switches are constituted here so that a closed state may not become. 
[0012] When the 2nd switch, 3rd switch, and 4th switch are an ON state, the electrical potential difference of 
both capacitative elements becomes settled, and the charge which becomes settled in such electrical potential 
difference, reference voltage, and each capacity value is accumulated in both this capacitative element so that 
the current which flows to one pair of transistors and the transistor of another mold may become equal by 
actuation of Miller circuit. Therefore, since the current of the transistor which the current of the transistor which 
both the electrical potential differences of both capacitative elements rise since both charges are fixed, 
consequently constitutes Miller circuit decreases, and is connected to this increases when input voltage is bigger 
than reference voltage, output voltage is set to a low level. 

[0013] On the other hand, since the current of the transistor which the current of the transistor which both the 
electrical potential differences of both capacitative elements descend since said both charges are fixed, 
consequently constitutes Miller circuit increases, and is connected to this decreases when input voltage is 
smaller than reference voltage, as output voltage becomes high-level, it operates a clocked comparator. On the 
other hand, the transistor which constitutes Miller circuit reaches, and since the both sides of a transistor 
connected to this contribute to output change, while a working speed becomes quick, a working speed and the 
consumed electric current stop and being dependent on supply voltage. 

[0014] Moreover, invention concerning claim 2 is a clocked comparator characterized by said current source 
being a source of a good transformation style which can adjust supply current in a clocked comparator 
according to claim 1. 

[0015] According to this invention, by adjustment of the supply current of the source of a good transformation 
style, since the minimum current required for actuation can be passed in a circuit, power consumption can 
realize the optimal clocked comparator to a working speed. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Drawing 1 is the circuitry Fig. of the clocked comparator circuit which is the gestalt of operation of 
this invention. As shown in drawing 1 , this clocked comparator circuit Miller circuit 40 where it comes to make 
mirror connection of P-channel MOS FET 15 and 16 which is one pair of transistors, The source 31 of a good 
transformation style connected to P-channel MOS FET16 at the serial, and N-channel MOS FET17 by which 
the source terminal is grounded while connecting with P-channel MOS FET15 at a serial, capacitor Cp to which 
the switch 26 on which the input terminal was connected to the other end while the end was connected to the 
gate terminal of P-channel MOS FET 15 is connected capacitor Cn to which the switch 27 on which the supply 
terminal of reference voltage (Vref) was connected to the other end while the end was connected to the gate 
terminal of N-channel MOS FET 17 is connected The output section and Capacitor Cn of Miller circuit 40 It has 
the switch 29 connected in between and the switch 28 formed between the gate terminals of the both sides of P- 
channel MOS FET 15 and 16, and is constituted. 

[0017] Two switch control signals phi 1 with which it was made for a high-level period not to lap mutually as 
shown in drawing 3 , and phi 2 It is phi 2 while switches 26, 27, 28, and 29 are supplied, and switches 27, 28, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi„ejje 



6/13/2005 



JP,2000-165214,A [DETAILED DESCRIPTION] 



Page 3 of 3 



and 29 are turned on (closed state), when phi 1 is high-level. When high-level, it is constituted so that a switch 
26 may be turned on (closed state). In addition, such a switch control signal is supplied from the control section 
which is not illustrated. Moreover, this circuit is good also as a configuration which replaced the polarity of 
MOSFET, a power source, and the source of a good transformation style. 

[0018] Next, actuation of this circuit is explained. It is the supply current of the source 31 of a good 
transformation style iO It shall adjust. First, phi 1 Since a switch 26 serves as OFF (open condition) while 
switches 27, 28, and 29 are turned on (closed state) when high-level, the equal circuit comes to be shown in 
drawing 7 (a). At this time, it is the same current iO as P-channel MOS FET 15 and 16 by the Miller effect. 
Electrical-potential-difference Vinln' of the output section of Miller circuit 40 becomes settled so that a current 
iO may similarly flow to N-channel MOS FET 17, while gate voltage Vinlp' becomes settled so that it may flow, 
and this is output voltage Vout. It becomes, the current which sets the size ratio of P-channel MOS FET 15 and 
16 to M l:a", and flows to N-channel MOS FET17 - axiO ** - it can also carry out. 

[0019] this time - reference voltage - Vref Then, capacitor Cp **** - Qp =Cp - (Vref- Vinlp') - while a 
charge is accumulated — Capacitor Cn — Qn =Cn- (Vref-Vinln 1 ) — a charge is accumulated. Next, phi 2 Since 
switches 27, 28, and 29 become off while a switch 26 is turned on when high-level, the equal circuit comes to 
be shown in drawing 7 (b). 

[0020] At this time, they are Charge Qp and Qn. Each is Capacitor Cp and Capacitor Cn. It is saved. Vin>Vref 
If it becomes, they will be Charge Qp and Qn. Since it is fixed, Vin2n' (gate voltage of P-channel MOS FET15), 
Since Vin2p' (gate voltage of N-channel MOS FET17) goes up, consequently the current of P-channel MOS 
FET15 decreases and the current of N-channel MOS FET17 increases, it is Vout. It descends and is set to a low 
level. 

[0021] On the other hand, it is Vin<Vref. If it becomes, they will be Charge Qp and Qn. Since Vin2n' and 
Vin2p f descend since it is fixed, consequently the current of P-channel MOS FET 15 increases and the current of 
N-channel MOS FET 17 decreases, it is Vout. It goes up and becomes high-level. Thus, although actuation of a 
clocked comparator is performed, at the gestalt of this operation, the both sides of P-channel MOS FET15 and 
N-channel MOS FET17 are Vout. ****** becomes quick in order to contribute to fluctuation. 
[0022] Moreover, phi 1 When high-level, it is the supply current iO of the source 31 of a good transformation 
style. The consumed electric current is decided and it is phi 2. It is Vin=Vref that a current serves as max when 
high-level. By the time, it is phi 1. It is the same as the consumed electric current when high-level. This is 
decided by the source 31 of a good transformation style, and does not change with fluctuation of supply voltage. 
Furthermore, it is the supply current iO of the source 31 of a good transformation style about this current. If it is 
set as the need and the minimum value realizing the working speed demanded by adjusting, it will become 
possible to optimize power consumption. 

[0023] It cannot be overemphasized that that application does not stop at this as an application of this circuit, 
for example although the thing for quantizing an input value in the input section of an A/D converter etc. is 
mentioned. 
[0024] 

[Effect of the Invention] As explained above, according to invention concerning claim 1, the effectiveness of 
high-speed operation being possible and becoming possible to realize the clocked comparator it was made not to 
make it depending for the consumed electric current on supply voltage is acquired. 
[0025] Moreover, according to invention concerning claim 2, the effectiveness of becoming possible to 
optimize the consumed electric current is acquired. 
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